The literature shows that compliance with antidepressant treatment is unsatisfactory. Several personal and disease-related variables have been shown to be related to compliance behavior. The objective of this study was to review the literature about sociodemographic and clinical predictors of compliance in patients with depressive disorders. Methods: The Medline, Embase, Cochrane Central, PsycInfo, and Cinahl databases were searched until May 2012. Studies that analyzed sociodemographic and clinical predictors or correlates of compliance in patients with depressive disorder were included. A quantitative synthesis was not performed because of the heterogeneity and availability of the data reported. For similar reasons, the results were not classified according to the different phases of treatment. The search was limited to studies published in English and Spanish. Results: Thirty-two studies fulfilled the inclusion criteria. The most consistent associations with compliance were found for age (older patients showed more compliance) and race (white patients were more likely to adhere to treatment than minority ethnic groups). Few studies assessed clinical factors, and the most plausible predictors of compliance were certain comorbidities and substance abuse. Severity of depression did not play an important role in predicting compliance.
Introduction
Depressive disorders have become a priority public health concern because of their high prevalence and global disease burden, mainly as a result of the disability caused. The total number of people with depression in Europe reached 21 million in the year 2004, 1 and the World Health Organization estimates that, by the year 2020, depression will become the second most important cause of disability worldwide. 2 Despite the availability of effective drugs for the treatment of depression, a significant percentage of patients do not achieve full remission of symptoms. 3 Furthermore, approximately 50% of patients experience recurrence, and the probability of another depressive episode increases with each case of recurrence. 4 Therefore, for many patients, depression presents as a chronic disorder that requires lifelong antidepressant treatment to prevent recurrences. For these reasons, most national guidelines recommend continuing treatment for 4-9 months after the current episode has remitted. 5 In this context, compliance with antidepressant treatment becomes a crucial factor in order to reach the desired outcomes of treatment. Compliance has been defined as the extent to which a person's behavior, in terms of taking medication, following diets, or executing lifestyle changes, coincides with medical or health advice. 6 It has been discussed whether the term "adherence" reflects a less paternalistic relationship towards patients than "compliance", or even if both terms should be replaced by concepts such as alliance or concordance, which implicitly represent a more patientcentered approach. 7 This discussion is beyond the scope of this article, and therefore the terms "compliance" and "adherence" will be considered synonymous. It is accepted that nonadherence may refer to several distinct aspects of medication-taking behaviors, ie, failure to attend an initial appointment, failure to have the prescription filled, having the prescription filled but failing to take the medication, not following the frequency or dose instructions of the prescription, errors of purpose, or use of inadvertent combinations. 8 For the purposes of this work, we will refer to "nonadherence" as partial compliance (missed doses) and to "discontinuation" as definitely discontinuing the medication.
It has been argued that if guideline recommendations about antidepressant treatment were followed exactly, the overall burden of depression (measured by disability-adjusted lifeyears) could be reduced by approximately 28%. 9 However, several clinical studies have shown that patient adherence with antidepressants is quite unsatisfactory, specifically with regard to long-term maintenance treatment. Up to 42% of patients discontinue treatment after 12 weeks, 5 and partial compliance has been estimated to be 45%. 10 Reasons for noncompliance include a wide range of factors, related to patient or treatment characteristics, as well as to patient-physician interaction. 11, 12 Adverse effects of medications have been shown to play an important role in treatment discontinuation and adherence, although the introduction of new-generation antidepressants with fewer side effects has, to some extent, overcome this problem. Other variables that have been related to nonadherence are perceived lack of efficacy, poor instructions, lack of information about the condition and its treatment, "polyprescribing", or a difficult dosing regimen. 13 In the case of mental disorders, factors related to the effect of the illness, such as lack of awareness of the disease and depressed mood or cognitive impairment, may act as additional barriers for adequate adherence to treatment.
One of the more important difficulties in research on adherence is its measurement. Several methods have been used, including patient self-report, physician rating, pill count, prescription fills count, drug/metabolite plasma concentration, or the Medication Event Monitoring System. Patient and physician reports are subject to reliability problems, while the other techniques are expensive or not acceptable to all patients because of their invasiveness. Studies that have analyzed the concordance between these different methods of assessing adherence have reported acceptable correlations between them. [14] [15] [16] As part of a wider review concerning predictors of compliance with antidepressant medications, the aim of this study was to review the literature on sociodemographic and clinical (disease-related) predictors or correlates of compliance with antidepressants in patients with depressive disorders.
Materials and methods
The Medline, Embase, Cochrane Central, PsycInfo, and Cinahl databases were searched from January 1990 to May 2012, and two of the authors independently selected all relevant English and Spanish language publications. References were first selected by title and abstract and then obtained in full text. In addition to this search strategy, references lists were searched manually. Once the selection process was finished, discrepancies between authors were discussed and resolved by consensus.
To be included in the review, studies had to be observational and include adult and/or elderly patients diagnosed with a depressive disorder by a health care provider or the researchers of the study. They had to analyze, either by retrospective, cross-sectional, or prospective design, some of the following predictors or correlates of compliance with antidepressant medications: age, gender, race, education, living situation/marital status, income, employment status, diagnosis subtype, severity of depression, previous episodes, psychiatric and medical comorbidities, cognitive impairment, and perceived health or health-related quality of life. Studies were excluded if they included patients with bipolar or psychotic disorders, if they only included patients with depression along with a medical illness, or if participants were taking antidepressants but the diagnosis was not reported (or only assessed by participant self-report).
Data on the study sample, design, predictor variables, follow-up duration, definition and method of assessing compliance, and statistical methods were extracted. Results of multivariate analyses will be commented on, unless only bivariate analyses were reported in the study. We classified submit your manuscript | www.dovepress.com
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the results into two types of noncompliance behavior, ie, discontinuation (stopping taking the medication) and nonadherence (intermittent or partial compliance).
Results
After eliminating duplicates, 1690 references were obtained. One hundred and twenty were selected by title/abstract, and 34 were finally included, comprising 32 studies (one study was reported in two references, 17, 18 and another 19 used a subsample of the parent study 20 ). Twenty-one additional references obtained by hand searching were examined, but none fulfilled the inclusion criteria. Among the excluded studies that assessed predictors or correlates of compliance, the most common reason for exclusion was that a formal diagnosis of depression was not required, but only the use of antidepressants. Table 1 shows the characteristics of the studies included. Twenty-three studies were performed in the United States, two in Canada, 43, 44 two in Spain, 45, 46 two in Taiwan, 47, 48 one in the United Kingdom, 49 one in Belgium, 17, 18 and one in New Zealand. 50 Sample sizes were less than 100 in eight studies, 100-600 in eleven studies, and more than 2000 in 12 studies. Given that the two studies 29, 30 with the smallest sample sizes (30 and 22 subjects) did not yield statistically significant results for any of the variables analyzed, they are not considered in the counting of results, in order to limit the exposition to a group of studies with acceptable statistical power. Tables 2 and 3 show the results obtained.
Predictors of treatment discontinuation
Seven studies offered data about treatment discontinuation. Three used a retrospective design, 36, 37, 42 one was a crosssectional study, 24 and three used a prospective design. 17, 18, 41, 47 To assess discontinuation, four studies used self-report measures, 17, 18, 24, 36, 41 two used prescription fills data, 37, 42 and one considered discontinuation as not attending follow-up visits. 47 Two studies assessed discontinuation at 3 months, 36, 41 three at 6 months, 17, 18, 37, 47 and one at 12 months. 42 
Sociodemographic predictors
Potential sociodemographic predictors investigated were age, gender, race, educational level, living situation/marital status, income, and employment status. All studies assessed the effect of age on treatment discontinuation, and three of them obtained significant results. 37, 41, 42 Older age was associated with both lower rates 41 and a longer time 42 to discontinuation. Sanglier et al found an interaction between age and antidepressant dispensing year, in that before 2006, older adults were more likely to discontinue than younger ones, but the opposite was found after that year. 37 Six studies offered data about gender differences for discontinuation. 17, 18, 24, 36, 41, 42 Only Woolley et al found a significant effect, with men being significantly more likely to discontinue with treatment. 41 Demyttenaere et al found an interaction between gender and functional improvement, in that the risk of discontinuation for women related to improvement in family functioning, while in men it was related to improvements in occupational, social, and family functioning. 18 Four studies analyzed the effect of race. 24, 36, 41, 42 Olfson et al found that Hispanic patients (but not black or other minorities) showed higher discontinuation rates than white patients. 36 Further, Wu et al reported a longer time to discontinuation in Caucasians versus African-American patients. 42 Four studies assessed the effect of educational level on discontinuation, 24, 36, 41, 47 and only Olfson et al found a significant result, ie, individuals with 12 years of education or less showed higher rates of discontinuation than those with more than 12 years. 36 Bull et al found that separate or divorced patients and those whose spouses had died discontinued significantly more often than married patients. 24 The remaining two studies that assessed living situation and/or marital status of the participants did not obtain statistically significant results. 36, 41 Only Olfson et al assessed income status and found that patients with low incomes discontinued significantly more often than those with high incomes. 36 None of the four studies that included employment status as a potential predictor of discontinuation found significant results. 24, 36, 41, 47 
Clinical predictors
Potential clinical predictors investigated were diagnostic subtype, severity of depression, previous episodes, comorbidities, cognitive impairment, and perceived health status/ health-related quality of life. Hung et al found that individuals with chronic depression showed lower rates of discontinuation than those without the condition. 47 The three studies that assessed severity did not find statistically significant associations with discontinuation of treatment. 24, 41, 47 Bull et al found that it was improvement, and not level of depression, that predicted an adequate treatment duration. 24 Only Sanglier et al examined the role of history of previous depressive episodes and did not find statistically significant associations with discontinuation. 37 The two studies that assessed psychiatric and medical comorbidities did not find statistically significant associations. 42 cognitive limitations and did not obtain statistically significant results. 36 Olfson et al found that participants with fair or poor mental health status discontinued more at 3 months than those with excellent or good status. 36 
Predictors of treatment nonadherence
Twenty-five studies assessed adherence with antidepressants. Twelve used retrospective designs, 22, [25] [26] [27] 31, [33] [34] [35] 37, 38, 40, 42 nine were cross-sectional studies, 21 44 and one used a physicianrated measure. 45 Follow-up periods ranged between 3 and 12 months.
Sociodemographic predictors
Potential sociodemographic predictors investigated were age, gender, race, educational level, living situation/marital status, income, and employment status. All studies except 
NS (CDS)
Those with anxiety disorders more adherent than those without (OR 1.55; 95% CI 1.27-1.90) Those with 2 (OR 1.30; 95% CI 1.03-1.63) or $3 medical conditions (OR 1.34; 95% CI 1.06-1.69) more adherent than those with no comorbidities three 32,45,50 offered data on age, and 13 found statistically significant associations. 20, 22, [25] [26] [27] [28] [33] [34] [35] 37, 38, 40, 42 As in the case of discontinuation, Sanglier et al found an interaction between age and year of drug dispensing. 37 In all the remaining studies, increasing age was associated with better adherence.
Only four studies did not assess gender as a potential predictor of adherence. 23, 32, 37, 50 For the remaining ones, five obtained statistically significant differences favoring women, 26, 27, 35, 43, 45 while in one study women were almost twice as likely as men to be nonadherent. 28 Another study also found that women were more adherent than men, but only among users of selective serotonin uptake inhibitors. 46 Six studies analyzed race. 20, 23, 31, 34, 35, 42 Four of them showed that white patients were significantly more likely to adhere to treatment. 31, 34, 35, 42 Ayalon et al, who did not find statistically significant results, included only black and Hispanic patients. 23 When more than two ethnic categories were compared, Hispanic patients showed the worst adherence rates. 31, 35 Two of nine studies obtained statistically significant results for educational level. 20, 21, 23, 28, 31, 39, 43, 45, 48 Burra et al found submit your manuscript | www.dovepress.com
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that patients who had not completed post-secondary education showed lower rates of adherence compared with those above that educational level. 43 Roca et al found that those with a lower educational level showed poor adherence, but the article did not report how this variable was measured or the numeric results. 45 Six studies analyzed living situation/marital status, 20, 39, 43, 45, 48, 49 and only Roca et al found a statistically significant association, ie, living alone was significantly related to poor adherence. 45 Two of five studies found that income was significantly related to adherence, with opposite results. 20, 22, 23, 31, 48 Akincigil et al found that patients with an income level lower than $50,000 had a lower rate of adherence compared with those above that level. 22 Yeh et al found a statistically significant linear inverse relationship between income and adherence. 48 Only Roca et al, 45 of six studies, 20, 27, 28, 43, 45, 48 obtained a statistically significant effect for employment status, with unemployed participants showing lower adherence rates, and once again, descriptive data and statistical tests were not reported.
Clinical predictors
Potential clinical predictors investigated were diagnostic subtype, severity of depression, previous episodes, comorbidities, cognitive impairment, and perceived health status/ health-related quality of life. Four studies assessed diagnostic subtype, 26, 27, 34, 44 and only Crown et al found statistically significant associations, ie, major depression disorder and neurotic depression related independently to worse adherence. 26 Of ten studies that assessed the influence of severity of depression, 20, 21, 23, 32, 43, 44, 45, [48] [49] [50] only Roca et al and Russell et al found that it was related to worse adherence. 45, 50 None of the five studies that assessed previous history of depressive episodes found a statistically significant relationship with adherence. 20, 27, 39, 44, 45 Ten studies assessed psychiatric and/or medical comorbidities, 22, 25, 26, 31, 34, 35, 40, 42, 45, 46 and seven found significant associations with adherence. 22, 25, 26, 35, 40, 42, 45 Regarding medical comorbidities, the direction of the significant relationship was inconsistent across studies; three of them obtained better adherence for patients with a higher number of comorbid diseases, 25, 40, 42 while another three found the opposite result. 22, 26, 45 Regarding psychiatric comorbidities, substance abuse was a significant predictor of nonadherence in the three studies that assessed this. 22, 25, 35 Comorbid anxiety disorders (except post-traumatic stress disorder, which predicted worse adherence in Pfeiffer et al) 35 was significantly related to better adherence in two studies, 35, 42 but another three studies did not show statistically significant results. 22, 25, 26, 31 Cognitive limitations were assessed in two studies, with statistically significant results, but in opposite directions. Ayalon et al, in a sample of African-American and Hispanic patients, found that cognitive limitation was related to unintentional nonadherence, 23 while Maidment et al found that higher impairment predicted better adherence. 49 Only Roca et al, 45 out of four studies, 23, 31, 39, 45 obtained a statistically significant relationship between perceived health status and/or health-related quality of life and adherence, with better mental and physical health in adherent patients.
Discussion
The results of this review show inconsistent associations between the predictors studied and compliance with antidepressants. Among the sociodemographic factors, age and race appear to be the variables more consistently related to adherence. Regarding age, only two studies found a statistically significant association between older age and a lower probability of (or a longer time to) discontinuation. However, in the cases of adherence (partial compliance), approximately 60% of the studies that assessed this found statistically significant relationships, showing in all cases a positive association between older age and adherence. This effect seemed to be more intense in those studies that measured age categorically than in those which included age as a continuous variable, suggesting a nonlinear association between both factors. Depression in older adults is less well understood and presents unique clinical challenges, including more comorbidities and prescribed medications, and therefore it has been argued that the complexity of their treatment regimens along with other characteristics of aging, such as cognitive impairment, might act as barriers to adequate compliance. 51, 52 Alternatively, it could be argued that the higher number of comorbidities and prescribed medications could make older people more accustomed to taking them, leading to better adherence. However, none of these explanations is supported by the results obtained in this review, because the better adherence observed in older people was independent of the effect of the number of comorbidities and/or medications taken. 22, 25, 26, 34, 42 On the other hand, cognitive impairment was a significant predictor of unintentional nonadherence in Ayalon et al, 23 but the opposite was found in the study by Maidment et al, a finding that the authors explained by the more intense support that these impaired patients would receive from their caregivers. 
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Regarding race, the results are consistent, with higher compliance by white patients, and Hispanic patients showing the poorest adherence. As has been pointed out in other medical conditions, these ethnic differences might be accounted for by different belief systems about the nature of the disease or the potential outcomes of available treatments, as well as less trust in the health system and its professionals. 53, 54 It has been shown that African-American and Hispanic patients, compared with white patients, find antidepressants less acceptable, and are less likely to believe that medications are effective and that depression is biologically based, and more likely to believe that antidepressants are addictive and that counseling and prayer are effective in treating depression. 55, 56 Low educational level has been considered to be a potential risk factor for poor adherence, because individuals with less education may have more difficulty in understanding treatment regimens, medical recommendations, or the nature of the disease from which they suffer. 57, 58 However, results of the studies included here suggest that this is not an important independent predictor of compliance with antidepressant treatment, although it could interact negatively with other variables, such as patient attitudes or beliefs about treatment. Regarding gender, the results indicate better adherence for women, but most studies did not find a statistically significant relationship. Nonetheless, it appears that the attribution of higher noncompliance in women as previously reported cannot be sustained. 11, 59 Only one study that assessed compliance with bupropion treatment obtained a significantly worse result for women. 28 Among clinical factors, it seems clear that severity of depression by itself is not a significant predictor of compliance behavior. Only two cross-sectional studies obtained statistically significant findings, which could be explained by an inverse causal association, ie, that better adherence leads to reduced severity of the disease. The course of symptoms, rather than the severity level at any moment during treatment, is more likely to predict nonadherence, and several studies have shown that both improvement in symptoms and lack of treatment efficacy may be responsible for poor compliance. 8, 60, 61 Medical comorbidities have been shown to relate significantly to both good and poor adherence in the studies included. As commented above, living with the experience of various diseases may provide patients with greater "expertise" in managing medications, but in interaction with other variables, such as cognitive impairment, low educational level, or incomplete or inadequate physician's instructions, it could also result in a complex regimen that hinders compliance. For the rest of the clinical variables analyzed, few studies were found that enabled us to ascertain their effect on compliance behavior.
This study aimed to identify nonmodifiable factors related to compliance with antidepressant therapy in patients with depressive disorders. An important limitation is the lack of a quantitative synthesis of results, but the fact that the studies included showed considerable heterogeneity in the statistical methods used and the predictors assessed prompted us to show the results in a narrative manner. Secondly, because predictors of compliance are not the same in different treatment phases, 59 we could not classify the results according to the follow-up duration of the studies because most of them used periods longer than 3 months without differentiating between acute and continuation phases, and cross-sectional studies included patients with different time frames since the onset of treatment. Third, we have limited the analyses to observational studies because some authors have argued that compliance rates and risk factors could be different in naturalistic studies and clinical trials. 59 Finally, the bibliographic search was restricted to studies in English or Spanish.
Appropriate prescription of antidepressant drugs is a core element in the delivery of modern mental health, with antidepressants widely used not only to relieve symptoms and cure conditions but to prevent relapses in the future. In the research on variables that influence compliance with antidepressant medications, sociodemographic and disease-related variables have received less attention than more modifiable factors, such as treatment characteristics (number and frequency of doses, type of drug, or quality of follow-up care) or patient attitudes, beliefs, and preferences concerning the disease and its treatment. However, we consider that identifying all potential predictors of compliance behavior is necessary to enrich existing theoretical models about compliance behavior, so that they can explain the complexity of this phenomenon better. To attain these aims, more research is needed on mediating factors that could account for the relationships between nonmodifiable variables, such as age or race, and adherence with antidepressants. Identifying predictors of compliance behavior might also be useful in the daily practice of mental health professionals, enabling them to detect potentially noncompliant patients more accurately, and consequently targeting specific interventions to patients or populations with distinct characteristics that could lead to treatment nonadherence.
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